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Points  imi  varnish  materials  arc  tin  bash  means  for  protecting  hips 
hull-  tro*  corrosion  and  the  underwater  sictirn*-  fro®  being  foul*«]  by  vnrln* 
organisms.  The  boot  topping,  bow  uav«.  and  st*»  rake  areas  are  exposed  to 
t *• «  greatest  corrosion. 

The  synthetic  coatings  employed  in  the  outer  plating  of  ships'  hulls  can 
b»-  divided  in  terns  of  function  Into  the  following  groups:  1)  priarrs;  2) 
anticorrosive;  3)  antifouling.  The  use  of  synthetic  paints  on  ships  in  the 
majority  of  cases  helps  to  reduce  tin  painting  tiae,  extends  the  period  of 
utilization  of  the  ship  (before  requiring  nalntenance) ,  and  successfully 
replaces  paints  aade  froa  vegetable  oils.  In  order  to  obtain  a  paint- 
varnish  coating  which  is  stable  under  operating  conditions  of  the  ship,  it 
is  necessary  to  carefully  prepare  the  surface  to  be  painted  beforehand. 

One  of  the  advanced  aethods  for  such  preparation  is  the  mechanized 
blsting  of  ships'  hulls.  In  order  to  clean  the  outer  plating  of  ships, 

(both  at  the  slip  and  at  the  dock),  aoblle  towers  can  be  eaployed  which  are 
equipped  with  blasting  apparatus  and  articulated  or  telescoping  "aras"  with 
cleaning  heads.  The  vacuuming  of  the  shot  guarantees  dust-free  operation  of 
the  apparatus.  Television  is  eaployed  to  control  the  quality  of  cleaning. 

For  all  Soviet  ships,  depending  on  their  area  of  operation,  specific 
systems*  for  painting  the  underwater  section  of  the  boot  topping  and  the 

*  Departmental  Standards  MVH-51-57  and  MVN»52**57 

external  above-surface  surfaces  of  hulls  were  established  effective  1  July 
1958. 

Below  the  procedures  for  painting  the  underwater  sections  and  the  boot 
toppings  with  paints  based  on  synthetic  aaterials  are  given  (Arabic  numerals 
denote  procedures  for  painting  the  underwater  sections  and  Roman  numerals 
for  the  boot  toppings). 

A.  For  ships  with  unlimited  sea  and  ocean  navigating  ranges,  sailing  in 
various  latitudes,  including  50°N.  Lat.  and  within  the  Black  and  Far  Eastern 

seas. 

Procedure  I 

A  coats  oi  EKZhC-40 

5  coats  of  KhS-79t* 

6  coats  of  KhS-79s* 

"t"  denotes  dark  shade 

'V'  denotes  llaht  shade 

Procedure  9 

1st  coat  of  primer  VL-02 

2nd  coat  -  paint  KhS-78t  or  KhS  (green)  a 


Jrd  co3t  paint  KhS-7ot  or  KhS  (greei): 

4rh  c«^at  ^aint  KhS-78s  or  KhS  (gr*>en)s 

5th  coat  paint  Kh5-79t 

ftrli  coat  paint  KhS-79s 


B.  For  ships  of  unllaited  sea 
further  south  than  50°N.  Lat.  and 
Arctic  waters. 


and  ocean  navigating  range,  sailing  no 
vlthin  the  Baltic,  Caspian,  Azov  and 


Procedure  3 

4  coats  of  paint  EKZhS-40 
2  coats  of  KhS-79t  or  s 


Procedure  9  is  given  in  Section  A. 

C.  For  ships  sailing  in  port  waters  and  the  roadsteads  of  the  Baltic, 
White,  C:spian,  Azov  seas,  the  Arctic  oceans  and  fresh  waters. 

Procedure  8 


4  coats  of  paint  EKhKS-40 

Procedure  10 

1st  coat  -  primer  VL-02 

2nd  coat  -  paint  KhS-78s  or  KhS  (green)a 

3rd  coat  -  paint  KhS -7 8 t  or  KhS  (green)t 

4th  coat  «  paint  KhS-78s  or  KhS  (green)s 

5th  coat  -  paint  KhS>78t  or  PhS  (green) t 

For  boot  toppings 

Procedure  III 

3  coats  of  paint  EKXhS-40 

2  coats  of  Mixed  priner  No.  83 

Procedure  IV 

3  coats  of  paint  EKZhS»4G 

2  coats  of  green  cinnabar  No.  33  or  No.  34 

Procedure  V 

3  coats  of  paint  KKZhl-40 

2  coat*  of  paint  EPKK-69  or  EPKK-67 

Procedure  VI 

3  coats  of  paint  EKZhS-40 

2  coots  of  EPKZ-62  or  EPKZ-60 
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‘'C^dur*  s  yxi  snd  VXXI 


sr*  esplcyed 


paint  inj  tne  oooi  toppings  wt\cn 


painting  the  underwater  sections  according  to  procedure?  9  and  10. 


Procedure  VII 


1st  coat -primer  VL-02 
2nd  coat-paint  KhS-78t 
3rd  coat-paint  KhS-78s 
4th  coat-paint  KhS-78t 
5th  coat-paint  KhS-78s 

Procedure  VIII 

1st  coat-prlaer  VL-02 
2nd  coat-oaint  KhS  (green)  t 
3rd  coat  . alnt  KhS  (green)  s 
4th  coat-paint  KhS  (green)  t 
5ih  coat-paint  KhS  (green)  s 

Primer  coatings  EKZhS-40,  VL-02  and  others: 

Any  primer  should  be  applied  to  a  surface  which  has  been  prepared  by  de¬ 
greasing  and  removing  corrosion  products.  Corrosion  products  should  be  re¬ 
moved  with  special  care  from  veld  seams. 

The  basic  component  of  ethlnol  paint  is  ethlnol  varnish  (a  brown  liquid). 
It  Is  a  solution  of  a  polymer  of  dlvlnyiacetylene  (a  homologue  of  acetylene) 
In  xylol,  l.e.,  the  basic  source  material  is  the  waste  from  the  production 
of  synthetic  rubber.  Iron  oxide  red  paint  is  added  to  the  varnish  as  a  pig¬ 
ment.  The  brand  of  paint  usually  employed  In  shipbuilding  and  ship  repair 
ae  a  primer  Is  EKZHS-40.  In  1007.  prepared  EKZKS  paint  the  content  of  Iron 
oxide  red  paint  is  40Z  and  the  remaining  607.  Is  ethlnol  varnish.  Thus  the 
number  In  the  name  of  the  paint  Indicates  the  percentage  of  pigment  In  Its 
composition. 

Ethlnol  paint  has  a  number  of  positive  characteristics.  It  can  be  used 
the  year  round  at  a  mlnlmia  temperature  of  -25°  and  under  high  humidity  con¬ 
ditions.  The  first  coat  of  primer  is  applied  by  brush,  while  the  second  and 
subsequent  layers  can  be  applied  by  paint  sprayer.  The  drying  time  In  summer 
Is  from  2  to  12  hours,  and  up  to  48  hours  In  winter.  The  paint  can  be  stored 
satisfactorily  up  to  two  years.  The  approximate  consumption  of  EKZHS-40  In 
applying  by  brush  is  lOOg/m*,  and  I20g/mz  when  applying  with  a  sprayer.  The 
thickness  of  a  coat  ranges  from  12  to  15 

Paint  EKZHS-30  should  not  be  used  for  painting  surfaces  subject  to  pro¬ 
longed  heating  above  50°  or  directly  in  the  sun.  If  the  hull  Is  painted 
near  the  hot  well  or  dirty  condensate  tanks,  then  before  painting  with 
EKZHS-40,  these  sectors  should  first  be  primed  with  red  lead. 

Ethlnol  paint  must  be  prepared  directly  before  use  In  order  to  avoid 
thickening.  White  spirit  serves  as  a  thinner. 
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Of  it  .>  Igni  finance  at  the  preset  time  ire  paints  b  ised  on  sv  :K.«*:ic 
vtt.v!  rj^lr.s,  Including  a  primer  comi-omd.  ?!'cn  primer  compounds  vc 
■  ? r d  iv.  the  I'.S.  with  the  name  "waai-  pticserH.  T  ic  Soviet  compound  i .«  n i « v.- 
V'.-C,1..  :‘rlmer  compound  consists  of  two  components:  the  prtxer  itself  r.d 
u.:  cid  thinner.  The  first  component,  in  the  form  of  a  viscous  paint  based 
on  polyvinyl  butyral,  is  thinned  5  minutes  before  beginning  priming  op¬ 
erations,  with  an  acid  thinner  which  includes  phosphoric  acid,  ethyl  al¬ 
cohol  and  water,  for  which  reason  it  is  called  £  phospbatizer .  The  in¬ 
gredients  of  the  primer  are  mixed  in  the  following  ratio:  1  part  weight 
of  cid  thinner  to  four  parts  of  primer  base.  Primer  VL-02,  which  has  the 
appearance  of  a  green  liquid,  ia  applied  to  the  surface  to  be  painted  in 
one  coat  and  dried  in  summer  for  15  -30  minutes,  and  in  winter  for  two  hours 
at  a  temperature  of  -10°. 

Paint  operations  using  primer  VL-02  are  not  permitted  in  the  open  air 
at  temperatures  below  -10°,  in  strong  suhllgtit,  at  a  temperature  in  the 
shadows  above  +30°,  in  a  strong  wind,  during  rain  or  snowfall.  The  approxi¬ 
mate  specific  consumption  of  phoaphatiring  primer  VL-02  per  coat  is  60  g/nc2. 
The  thickness  of  the  primer  coat  is  10  microns. 

Mixed  primer  No.  83  consists  of  equal  parts  of  zinc  and  iron  oxide  red 
paint  (357.  per  weight)  and  linseed  oil  (307.).  The  thickness  of  the  co^t  of 
primer  No.  83  is  25  microns. 

In  addition  to  the  above,  primers  of  various  brands  based  on  perchlor- 
vinyi  and  alkyd  resins  KhSG,  phenol  ash  varnish  FL-08  and  others  are 
employed,  in  which  case  an  obligatory  condition  is  that  they  subsequently 
be  covered  with  the  appropriate  paints. 

In  the  point  or  seam  welding  of  metals,  the  film  of  primer  shouldi  after 
welding,  evenly  fill  the  gaps  between  the  weldable  parts.  For  this  purpose 
varnish  primers  ALG  (for  priming  the  surfaces  of  aluminum  alloys)  and  VKHGM 
are  used.  VKHGM  primer,  which  is  made  on  a  base  of  vinyl  chloride  and 
vinylidenechloride ,  should  be  modified  with  oil  pastes  in  order  to  retard 
excessively  ’•apid  drying. 

Primers  V-329  and  D-329  based  on  butyl-phenol  resin  and  oils  are  used 
in  painting  the  above-surface  sections  of  hulls  with  vinyledene  chloride 
paints  type  SKHV.  Primer  paints  are  produced  abroad  under  various  names, 
as,  for  example,  Vlnyf lex-100,  Vinyflex-lO0W  and  others. 

Anticorrosive  coverings:  The  basic  unticorrosive  paints  used  £or 
covering  phosphatizing  primers  are  vinyl  paints  which  are  distinguished  by 
the  resistance  of  the  film.  Brand  KHS  vinyl  paints  are  used  for  the  under¬ 
water  part  of  the  outer  plating  of  ships'  hulls.  A  number  of  ->dditional 
components,  e.g.,  toluol,  butylacetate ,  etc.,  as  well  as  pigments  are  in¬ 
cluded  in  brand  KHS-78  and  KHS  (green)  anticorrosive  paints  based  on  a 
copolymer  of  vinyl , chloride  with  vinyl  acetate.  Xylol,  solvent,  and  brand 
R-4  thinner  are  used  for  thinning  the  paint. 

KHS-78  and  KHS  (green)  paints  should  be  applied  in  three  or  four  coats 
on  primer  VL-02  (see  procedures  9,  10,  VII  and  VIII)  and  the  welded  and 
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riveted  seams  and  scam  .reas  are  coated  with  >n  additional  coat  of  paint. 
Tlu*  total  thickness  of  the  filtr  of  dried  paint  should  be  about  150  microns. 

KHS  paint*  are  applied  by  paint  sprayer  with  an  air  pressure  of  1.5  to 
2.5  atm.  The  approximate  consumption  of  paint  in  cne  co.t  when  using  the 
paint  sprayer  is  120  g/m-.  The  coat  thicknes*  is  18  to  20  microns.  The 
drying  time  for  each  coat  depends  on  the  temperature  at  which  the  painting 
is  done.  Paints  dry  at  a  temperature  of  0  to  -10<>  in  four  hours,  and  in 
one  hour  from  CP  and  above.  As  with  painting  with  primer  VL-02,  painting 
operations  must  not  be  carried  out  with  KHS  paints  at  temperatures  lower 
than  -10°,  in  a  strong  sun,  etc.  The  coats  of  dark  and  light  KHS  paint  may 
be  alternated  in  reverse  order,  in  opposition  to  procedures  9  and  10.  KHS 
paints  may  be  applied  to  a  dry  or  moist  surface. 

A  number  of  vinyl  paints  are  also  employed  in  foreign  countries.  For 
example,  paint  119  is  applied  in  two  or  three  layers,  the  drying  time  for 
one  coat  of  paint  at  a  temperature  of  +20°  being  one  hour.  Novoplast  paint 
ASF  is  applied  in  one  coat  and  dries  in  several  hours.  Kromokarena  p  int 
is  applied  in  two  coats  and  dries  in  3  -  4  hours  etc. 

For  painting  the  boot  toppings  type,  EPK  Soviet  ethinol  perchlorvinyl 
paint  is  used.  Five  brands  of  EFK  paint  are  produced  which  differ  from  each 
other  in  the  percentage  composition  of  ethinol  varnish  (20-287.),  perch¬ 
lorvinyl  varnish  (34-427.)  and  pigments  (20-457.).  EPK*  paints  are  arplied 


*In  the  procedures  and  specifications,  a  fourth  letter  is  added  to 
the  designation  of  EPK  paints  to  Indicate  the  color  of  the  paint  Z-green; 
K-red,  etc..  E.g.  EPKZ.  EPKK, _ 

on  a  suzface  primed  with  EKZHS-40  according  to  procedures  V  and  VI.  The 
expenditure  of  paint  applied  by  brush  Is  150  g/m^,  and  200  g/m ^  by  paint 
sprayer. 

EPK  paints  should  be  prepared  in  a  quantity  not  exceeding  two  days’ 
r.eeds.  The  thickness  of  each  coat  Is  12  to  15  microns.  The  drying  time  for 
EPK  paints  is  not  more  than  6  hours  at  a  temperature  of  20  -25°. 

Nev  anticorrosive  paints  based  on  epoxy  resins  are  employed  within 
USSR  and  abroad  in  painting  the  tank  of  tankers.  Due  to  the  development  of 
the  chemical  industry,  it  would  be  suitable  to  employ  epoxy  coatings  on  a 
broader  scale  on  the  outer  plating  of  ships’  hulls.  Under  the  effects  of 
sea  water,  this  coating  undergoes  no  changes  and  protects  steel  from  cor¬ 
rosion.  At  the  present  time  industry  is  producing  paints  based  on  epoxy 
resins  E-4G,  E-41  md  others.  Epoxy  paints  are  applied  on  primer  E-402, 
first  thinning  them  with  thiner  R-40.  The  painting  should  be  done  on  a 
passivated  surface  at  a  temperature  of  not  less  than  10  -15°.  This  limits 
the  use  of  epoxy  paints  at  low  temperatures. 

In  foreign  countries,  epoxy  paints  of  various  orands,  which  are  similar 
to  Soviet  types  are  employed,  for  example:  Artouex  and  others. 

Experimental  anticorrosive  paints  for  boot  tapping  were  tested.  They 
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made  it  possible  to  draw  thi  conclusion  that  the  use  of  polyethylene  in 
powder  fora  is  feasible.  After  drying  the  primer,  organic  solvents  are  ap¬ 
plied  to  the  surface.  R-4  is  the  solvent  (GOST  7827-55). 

031.  Synthetic  Coating*  under  Conditions  of  Tropical  Climate 

The  problem  of  coatings  for  the  outer  plating  of  ships’  hulls,  equip¬ 
ment  and  parts  operating  under  tropical  conditions  is  of  urgent  significance 
in  connection  with  the  voyages  of  ships  that  entail  stopovers  in  ports  in 
the  tropical  and  subtropical  regions.  The  basic  phenomena  which  have  a  harm¬ 
ful  effect  on  paint  and  varnish  coatings  are  high  temperature  (60-7 5*' Ion  the 
surface  of  constructions)  ->nd  high  air  humidity  (90  -99X).  Paints  b  ised 
on  synethetlc  resins  are  most  stable  under  these  conditions.  Painting  pro¬ 
cedures  9,  VII  and  VIII  are  recommended  lor  the  outer  plating  of  ships'  hulls. 

In  addition  to  protection  against  corrosive  damage,  a  significant  role 
is  played  by  the  stability  of  the  paints  against  the  formation  of  molds  and 
the  action  of  microorganisms  and  the  effects  of  types  of  insects  (termites, 
for  example)  which  destroy  the  insulation  of  electric  cables  and  pipes.  In 
order  to  obtain  coatings  which  will  withstand  tropical  conditions.  It  is 
necessary  to  apply  inhibiting  primers  to  a  carefully  prepared  surface,  and 
to  use  mdisture  resistant  coatings  to  which  fungicides  have  been  added. 

Pentaphthai  based  enamels  containing  powdered  aluminum  as  a  pigment  are 
used  most  extensively  for  painting  equipment.  Copper  compounds  are  used  as 
fungicide  additives  (cooper  oxyquinolatc) .  The  equipment  is  painted  with 
three  or  four  coats  of  enamel,  which  is  applied  by  paint  sprayer  with  sub¬ 
sequent  drying  under  natural  conditions. 

Metal  coating  with  polyamides  and  polyethylene  applied  by  spraying  are 
also  used.  The  surfaces  of  electrical  equipment  ar^coated  with  primer  V-329 
based  on  phenol formaldehyde  and  painted  with  glypbthalic  enamel  No,  138. 


